Evaluation Topics

 The User perspective

— Current applications implicitly assume some values for precision
and accuracy

— Impacts of errors on Level 2-4 variables and other modeled
guantities

— Errors cannot be determined in current data sets
« What are the magnitudes of errors
« What factors can lead to changes in error

» Error specification in LTDR — topics to be presented:

— A framework for evaluation of data processing using AERONET
data

Inter-comparison of widely-used data sets
Time-series

Phenology

African Monsoon Multidisciplinary Analyses (AMMA)
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Accuracy assumptions in selected studies

b, Monthly total anomalies of
the above, expressed as departures from the 10-year record averages of monthly
NDVI, summed over each latitudinal band™ for each month. The vertical scale of
the global plotis twice that of individual latitudinal bands.
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Accuracy assumptions in selected studies
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Accuracy assumptions in selected studies
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Accuracy assumptions in selected studies
Significant ANDVI = (0.0012

Northern hemisphere photosynthetic trends 1982-99
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Accuracy assumptions in selected studies

8% (0.028 PgCyr") increase in North American NPP in 17 yealls

Variation of NDVI 0.02 (implicitly assumed in many studies)
translates to 1-2 PgCyr’

Significant ANDVI = 0.00056

Hicke, Asner, Randerson, Tucker, Los, Birdsey, Jenkins, Field, and Holland, 2002. Satellite-derived
increases in net primary-productivity across North America, 1982-1998. Geophysical Research
Letters 29, 69-1 - 69-4.
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2. Impacts of errors on variables
and modeled quantities

* Assess products in terms of impacts on
operational applications

 Many applications use model outputs
— Variables at levels (2) — 3, 4

— Sometimes using multiple data from same
satellite instrument

— Often use other satellite and non-satellite data
sets

* Errors increasingly unlikely to be additive or
multiplicative as model complexity increases
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Analysis of impacts on AVHRR
products at AERONET sites in 1999

*Effects of error in channels 1 & 2 on:
—VIs, LAI, FPAR

*Analyses also required of effects on:
—BRDF at selected AERONET and BigFoot sites
—GPP and Respiration at BigFoot sites
—Phenology and Burned Area
—Surface temperature
—Water vapor

*MODIS algorithms used for illustration
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Simple Ratio— effects of error in channels 1 & 2
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NDVI — effects of error in channels 1 & 2

Channel 1 corrected_NDVI corected

0.9 1
0.8 4

0.7 o2 ~ 0.1
0.6 1 tho2 ~ 0.2
0.5 4 rho2 ~ 0.3
0.4 - rho2 ~ 0.4
x rho2 ~ 0.5
# tho2 ~ 0.6

NDVI corrected

0.3 1

0.2 -
0.1~ S 3 SN

0 T T T
0.00E+00 1.00E-01 2.00E-01 3.00E-01 4.00E-01 5.00E-01 6.00E-O

Channel 1 corrected

Channel 2 corrected_NDVI corected

rho1~0.2
rho1~0.3
rho1 ~0.4
xrho1~0.5
e rho1~0.6
¢ rho1~0.1

NDVI corrected

T T
0.3 0.4

Channel 2 corrected

18 Jan 2007 LTDR Outreach Steve Prince



MSAVI — effects of error in channels 1 & 2
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MODIS LAI algorithm applied to AVHRR —
effects of error in channels 1 & 2

Ch1_LAI

¢ Ch2=0.1-0.2
Ch2=0.2-0.3
Ch2=0.3-0.4
Ch2=0.4-0.5
x Ch2=0.5-0.6
* Ch2=0.6-0.7
+ Ch2=0.7-0.8

X
P -/ ‘ .

- 1

0.0000 0.2000 0.4000 0.6000 0.8C

Corrected Channel 1 reflectance

+Ch 1<0.10
Ch1=0.1-0.2
Ch1=0.2-0.3
Ch1=0.3-0.4

x Ch1=0.4-0.5

= Ch1=0.5-0.6

Corrected LAI

2
I

0.4 0.6

Corrected channel 2 reflectance

18 Jan 2007 LTDR Outreach Steve Prince



MODIS FPAR algorithm applied to AVHRR
— effects of error in channels 1 & 2
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Effects of error on algorithms with thresholds

 Land cover classification (categorical and continuous), burned area
etc. use decision trees — threshold values

Class 1 Class 2

—>

Vegetation Index

« Algorithms for phenology subject to errors in the date at which a value,
determined by the seasonal course of the VI, is reached (within and between sites)

<“—> <>

Vegetation index
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